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Abstract of corresponding document: GB1 528930 

5-Epiderivatives of the 4,6-di-0-(aminoglycosyl)-2-deoxystreptamines gentamicin A, gentamicin B, 
gentamicin B1 , gentamicin C1, gentamicin C1a, gentamicin C2, gentamicin C2a, gentamicin C2b, 
gentamicin X2, tobramycin, verdamicin, kanamycin A, kanamycin B, ^.^-dideoxykanamycin B, antibiotic 
G-52 f antigbiotic 66-40B, antibiotic 66-40D, antibiotic G-418, antibiotic JI-20A, antibiotic JI-20B and 
sisomicin and the corresponding 1-N-alkyl derivatives are obtained by reacting the above 4,6-di-O- 
(aminoglycosyl)-2-deoxystreptamines which have a hydrocarbon-sulphonyloxy group in position 5 with 
dimethylformamide at 80- 155 DEG C, preferably in the presence of a tetraalkylammonium alkanoate. A 
the amino and hydroxyl groups not involved in the reaction are protected. The final products with antibiot 
activity are obtained in good yields in the process. 
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3V4"-*-N.O-*a^a.- 2 "-0-^ ^MH);»^ Mt25ll<)2K 



N 
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k^-c 1 o o **<o 1 n m&\i7 * ±7kmm 

flUfcl 1 2-1 1 6C . C<o£ 6 + 1 6 7.0 CH.O) . 

PMR( 100MHz-DiO) 

d 1.21 (3H.S.C-CHO 
2X)D ( 1H t *H-2« g ) 
2.50 (3H;s.N-CH«) 
2,6 1 (lH,rf.J = 10 Hr.H-3" ) 
3JS9 <1H.*.J-12 Hz.H-S^c*) 



ttKl 052-244 (41) 
i81 ( 1H . q ) 

3J62 (1H,<i.J = 12 H*,H-5"«9) 

4.94 ( 1H t d . J-3Hz .H- 1' ) 

5J0 6 (1H.rf,J«3.5 Hz.H-1" ) 

B. HttIC Lt, **SfH7 A <Cifi«£ix*:;5*£S: 

?itt\r>& bintt£f&te*#m-r*> t t K X 

^9 5-9 8C. C«)f+150r (C a<S4. 
H«0) . 

5-it*-7?/-5 - ->^C»c . 

5-xt*-7i/-5 -t****'^*-** ->xCi A , 
1 - N- xf^-5-it'-7^V-5 

1 - - 5 -it'-7 5V-5 - 7* * * f x 




C. 5 -* 



^JStfl 6 B - 1 ©Sififc^fc 1 0 ni<07- Y 9 * Y 

2 B^OTkKrgi* loocici 
&ih*l*o T >'«->* URC 

-50.(H+> i**t 5 0 0i«O 



-T^a^ h / 7 7 -^T?T^^. ^oajfcjuA/ 

> * y - a,/ 1 5 **S<fc7 x*^ * ^ ( 2 : 1 
: 1 )-C«ttJ-r-6Ci«CXt) 1 0 2 5 - * fc' 
-7?V-5-f^ + v-y^-f v/yt#^ 0 C 
<ZMfc#fc>tt0lA 1 10-1 1 6 C . C«]p 6 +185.2 

(c a32)tr^>^feo 

5-x^-7C/-5 -f**y -lft£4MG- -52. 
5 -xf-Ti y - 5 -:r*-*>-0t<fe$m66--4OD. 
5-x^-7i/-5 - fjl-+ i'-ou^r-w < . 
5 -xf-7=f y - 5 - **** - Sn^fc'iS 66-40B , 



*<fe>ft66-40D . 



1 - N - **-a^ 5 - x tf- T < J - 5 
3=1Mtd6-40B, 51 

y^<\ yy . 

1 - N- (a-^A-) - 5 - x - t S V - 5 - -r * 

* *Sf¥^<f yy . 

- -f y ^ y y t 

1 - N - (r-7?/7 , DfA,) - 5-xtf-jiy- 
5 - 7* * y y y 4 y y , 

1 - N - C A - ^ f-A.ru ) - 5- xf- 7 >v~ 
5 - 7* * s.'-y y -f . 

1 - N - ( n, -^^^^ ) - 5-xf- 7; v-5-f 
***yyy ^< >^ f 



1*03 ^52-2 44(43 
1 - N- ( r -/^a.^^) - 5-xV. 74 v-5 
-7**+^^y^-f yy f 

- T^+ y -y.y ^ ^ f 

1 - N- (^,^-.y> f ^/ ot>) - 5 - i f- T 

**^->y^-f yy . 
T 3 ****;-*^ yy t 

1 -N..^^.5.x^7 ? V-5-m^ 
V y y . 



1 -N - ^D^^^^.g - x t' - 7 c y _ c 



- 5 -fj^ + ffy-r-f , 

1 -N - ( « - b Kn + ^; fA , ) - 5 - -x. fc* - T $ 
1 - N - (A-7?' >xfyw) - 5-xf- 7 ,v-5 

-f*.+ -y-yy ^ ^ 



6 C -cm& <* *t/t<fr 5 - x^- 7i?K . 5 
-7**+«y-~«A*-N -«« ~ /u - o - &&y 



5-xt'-7;V-5, 

•y^B . 

5-xf-7iV-5 

5-x^-7^V-5- 

5 - ^ e - y *y - 5 - 
5-xtr-r^y-5- 

5-xt'-7^V-5- 
5-xtf-7iV-5- 

5-xt^-7tV-5- 
5-xe-'7i/-5- 
-5-xf-7i/-5- 
1 - M - x.f- 5 - i 



5'. 4 7 ym^^'f 

- 7***<!rzs*^4 yy& . 

-^^-^-y-^^a j i _2 0B , 

- * y # ^ >f yyB . 
-7*** >< h ysw-f y^ . 

■ 7* * y - $t<fe<fcS*G -4 1 8 . 

7^ ^-*i3^^^ yyk . 
T^^-^-y^^^^r^^^A . 
*rT$ S - 5.3'. 4'- h 'if 
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#m HTJ52— 2 4 4 <«j 



H M m 8 



1 - N-xf>»r-5-x^-7?V 

3-WKJI-20A-. 

«83StJ I - 2 OB . 
1 - N - i^/v - 5-x^-7?V 

1 - N -x^*,- 5-if-7;V 

1 - N - ai^/i' - 5 - x t' - 7 ; / 
18 . 

1 N - xl^.a< - 5 - i f - 7 ; / 
1 - N -xf ^-5-xt'-7;V 



- 5 - ^^-^ '^y >- 
5 

5 

- 5 - ?***St» + 

- 5 



5 - xt'-7^K- 5 - 7 s ** 'ST $ S = y Kfl 



A. 5 -*e-T«>K- 5 



*/u,K = ^- 5 - x ^ - r K - 5 - 7 s * * f - 
2"-0 — ;y/>( ^ - 5" . 4"-0 - ^^/K^^^V 
^^>(<>yCia425«/Ol I 1s>Jt-4MT>'/;ic 
&tf 2 5 *£<D 1 0 # H 'J ^ ( t 1 'C2 4«f 

NlSff^^. g««rl5«5£tefl5^ SIS* 1 0 

5 */®zkrc:i§)*f 2 0? <OT >"<- 

7 4 h IRC -50 (H+Jg) #flf* 7 ^KjfiU. * 7 

a ^ 2 o o ft^ri o o «/<OTk«<tr x 



fo '/ij jj y as u ± u ^ r ? ? a — *t 
r £ ^^ua : > * y — a- : 7 # * & <fc "7 f 

a ( 2 : 1 : 1 ) tftitit tvcx *> 

18 6,4^©5-*t'-7^'-5^^#-^ 
C«D^ 6 +13i9o. 

. 20 
' D 



SU&9 5-9 8 C. CO" +129.5C 



( C a46,HiO). 
5 - it--T-^K- 5 - f * + ^ * c/^Ct . 



5 - xt-7-yK - 5 
5 - *^-74>K - 5 
1 - N -xi^-a-- 5 - 

1 - N - 5 - 

1 - N - x^/u- 5 - 
^ ^ yyC i . 

1 - N - x. ^- A' - 5 • 

? ^* 4 yyCia . 

1 - N - - 5 

* < '/yC« ^ . 

1 - N - x:^ A- - 5 • 
^ -*-f s^G - 5 2 

1 - N -x:^yu- 5 
S&S66-40D 0 



SCZ-mn 66-40D 
leT-T^ K - 5 -T**-^v 

xt'-7-yK-5 -fi-**>^^ 

■ xt*-7-yK- 5 

■xt*-7-yK-5 -^tnv 



x^-7'^K - 5 -t***^^ 
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MWU5-170C(**) I 

472; 

^y^x^o^K^ 1 60.1 27; 

2-f^^|.^^ x>$i 216.198.188.170; 
****** Ym */« 542. 5 14. 296. 

"V« 547 . 575. 529 c 

CWH(DaO) : d 

PPMI149.2. 102.4. 9d0. 9 7.2 . 84.8. 
79.7. 75.1 . 69.9. 6 a6 . 6 S9 (2C ), 4 d9 . 
47.7, 4 7.1. 42.9. 5 7.7 . 5 6.2.25.8.22.4. 
5 - xt'-T-^K- 5 -7*t^^7/f si/ , 

y/ . 



#DR f352-2 44(H) 

j^^^t 4 y y . 

1 -N - ( » - - 5 - xc'-j.^K- 5 -x* 

*v-yyy^yy, 

1 - H - ( i - 7^ y ) -5-*tf-Ti>K-5 

5 - 7 s y y y -r >f . 

1 - N - ( - / f ^/ p ) - 

5 - x v f y -<r >f >^ . 

1 - N - ( rv - -^^-^ ) - 5- i^-7.;|.-„5.^ 

y < i^i^ . 

t - N - Cr-> ^ f^^f- n, ) - 5- jLk"-Tv>K-5 

1 - N - ( ^ - > Tns^f-A' ) - 5 - ^ f - T K - 5 

- -r * *W y -7 < v x . 

1 - N - ( /? . ^ - ssjt^juyv ) - 5 - ^ t 
K - 5 - x * + v y -f ^ , 



1 - N" - ( ytf - jL^-^zf^-A, ) - 5 - ^tT-T ^ K - 5 

- * * f y -f y y . 

1 - N - *( n- - trt^-A- ) - 5- ^t"-7-^K-5-x 

1 - W - (/-rn^/n -5 - xf - 7-yK-5 - 
x 3* * y *f zs . 

1 ~ N - ( /? - ZL-f-A, - p - - 5 - - 

T^K-5-7*+-y-yy^-i -yy, 

1 - N --o^a^- 5 - x t' - 7 y K - 5 - x*"* > > 

y *v 4 v ( 

1 - N - 7x^^^- 5 - x t" - 7 >y K - 5 - -T**y 

1 r W - *^*r sa,/ f-A, _ 5 - x t' - 7 (>• - 5 
-f^-^^yy-y-f >" , 

1 - N - ( <? rt Ko^-yrf^) -5-xt'-7-yK 

- 5 - x^-^v-^y-^^f . 

1»N-(w-tKD ^f*^ X^v ) - 5 - x t' - 7 y 
K-5-f^+y>yy-7>f -yy & cf 

1-N-(^-7',V ifA, ) - 5 -xf-7'/K- 5 

- 's y y 1 yy a 



D. ^35*4 8 A KiBttSixfciratffc^^K: J: i) 

5g^9 6 c r«jS^n^-<^ - n - i%m - ^a, - 
rslttfcTkjfcmfi** t 8 0 Kerens/ TkT 1 

5-xt"-7/K- 5.5' .4'- h U f*+y*tv>( ^ 
5 -xkf-7 -y K- 5 - 7 s v*-«M ->^B . 

5-xe.-7c;K-5 -x*-*^ -St£fc«>fc JI-20A. 
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5-x*-T«?K-5- f^* f - tiuaiton 66-4QB . 
5 - x t" - 7 K- 5 -x***--tt^&>:«G-418. 

! - N -x^- 5-xt'-7^K- 5, 5'. 4'- MJf 

1 - N- xf^-5-if-77K-B -fit 
SiWJI -20A . 



4*89 nS52- 2 4 4(45 

£4toJ?JI-20B . 

1 - N - jl^a- - 5 -it*-7v ? K-5- 7*** W-r 

1 - N - i^/f - 5 - XK'-Jy K - 5 -^at-^V h ^ 

1 - N-^^/u - 5 - xf-7-^K- 5 -T^^-^^-fit 
*MfcZSt66-40B , 

1 - n - x-^-a- - 5 - **-T*>K- 5 -^^^^^^ 
* -r >f ^ x X * . 

^JJG-4 18. 

1 - N - 5 - xt"-7v ? K - 5 - + 

1 - N - jl^*.-5 -xt<r-T$*K- 5 + 

^^-fv'XAo . 

g* it m 9 

5 - xt'^y^^^ »yC i 
A. 2 ? O 1, 5, 2'. 6'- f V 7 - H - *4y 



^ /, a< *r - a- - 5 -0 - / ^x^a-*^^ - 2"- 
o - y / -r^ - 5 ff . 4^N .0 - *^jK-^^y 

a. <i<z>gite$:i=res*K:«J»L3 0 

%^^-C%S^i4/t. ftg^r 2 5 5 %7k&<t 
+ *K1&m lOOCt 4flSftaan*fc U^o 

m& *#*P 7^ /% * — 5 *f I* IRC -50 (H+fl2) 

2 0 0«<iOlN TkSMfc.T ^ ^ ^ 0 ^ tr 



^-*M5 ***<kt * ^ ( 2 : 1 : 

&ffi<fc-f & £ £K X f>, 5 - * tf*"^ 

M1 1 5-1 2 0C . C<o£ 6+l5 *- 5 ° <° • 0.32 
Tjc) ; h^: OO*/* 4 77 . (M+1 ) + 

m /« 4 78. 

-f 

«/« 160. 1 4 2 - # » $ ^ 
A*s 

»/€ 191.173.163. 145- 
5 - ikT- 2 - x h 



*HT * * o -f Kja 3 5 0.3 22 , 3 0 4. 

347.319.301. 

NMfl: J C 1 0 OMriz .O2O) 
b.08 . * , J = $8Hz \ 



H' -VAffH-f 



H-5 
H - 5* 



4.9? . <£ . J s=3 Hz 

4.3 9 . JCi^j*^ 

3.93. . J- 12.5Hz 

377. dd, J = 1 ! t j«_ i6H z H-2 

330. . J= 12.5Hz H-5" 

2j5 6. . J = 10.5Hz 
25 3. 
23 3 , 



2D 5 . * 
1.2 3 . * 
1.04. rf. 



J = 7H« 



H -3" 

N - C H a (3" ) 
N-CH« (6' ) 
H-2 

C -CHi ( 4" ) 
CH-CHi (6' ) 



PE52-2 44 (46, 
-CL*$*T(anr 24-48 #ftfi ) *n c 

2^f^^frt^ 0 1 ^TS^^T^tCirci f> T 
^ -T ti^^-^io f*e>^A:2ft«*1 o 
5 &7k&it± h V * a icgJS U % 100CT4^ 
fsl^a^^^o jgfcfc#£PL* t *"« — h irc 



3=0C#7fc 1 0 0 1 N TkHMfcT a r« 

X » «l 10 



hati ooc -?<eijii l*<> 

— 5 2" - 0 ~^<'s 

2) 1,3,2'. 6'- f h 7 - N 

5 - 0 - > ^y^ynfiiA, - 2" -O — ^ 

/^^-3',4*-N .O - ^yv.-K^^^^^r^^ 

3) 1,3. 2'. 6'- r b 7 -N -^y^^-y^ 

— ^ - 5 - 0- - 2" - 0 — 
/1^-5 ff .4 ff -N.0 - a,j? y? ^4 
-yyC 1 a , 

4) 1, i^'- ^ h 7 -N-'O^M-**'**,* 

— A^ - 5-0-> sPjx^^jfc^/i,- 2"-0 :y 

yMA.-3".4"-N.o - -h A,**^ ^ # ^ 4 

btift2E.m.&4r* intern 9 Btcge«^n^ 

^ ^ 5 - «>yCia,5 - z- *Z * -^ 
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#fe*X?t N -<*tf - 0 -U*«E*ft8f**«#Ty* 

= 7ftM)n r<ai 1 o o c-c* 



HS52- 2 4 4 (47) 

1) 1. 3, 7!. 6'-r Y 7 -N -^y^^4ry*^^ 
^ a> - 5 - 0 - y ^y*A-* — a-- 2"-0 

yM - 3 ff • 4" - N . O - *>/w*? — -*"f V 

x , 

2) 1, 5, 2' . 6'- r 7 - N -^yy^**'y*^;K 
= - 5 - o- >f * is 2" - 0 - -<y 

a, - S» . 4" -U ,0 - J) Astf-jis-tAsf^r 4 
yy . 

-a*- 5 -O - > *y* a^^a— 2"- 0 - -O' 
& - 5 2 . 

— a- - 5 - O - / #y^^* = ^- 2" - 0 - -<y 
66-400 . 

s ) 1, $2?.6'.S"- - N - *<x f# a* 

a- - 5 - 0 - > * y — 2" . 4" - y- 
0 -<y/>f>i'-fit^H66-40B. 



5 tr^yy . mA^1 3 5-1 5 8C 

5 -xt^A.^'f y y . m& 1 1 0 - 1 1 3C , 

C«3** + 1 59.7<H*0) 

5 -xf-tt4M^-52. 

5 - x fc*-«teE«JSt46-40B . 

<2) £>&^«L. Mftftt^ / a r^G 

9 c <r>n&K- i !? TKflfiMfc* m)^a -c^as-r a> e. 

y ^ & * 1 1 -c $ 

C.U) 3S2&i« 9 A RCf 9 B K/t t P3«fc 



1) 1,4 2'. 5?-:^ h 7 - N --^yyA-;** yii^M 
-/v- 5 - 0 - y ^yxv* = ^u- 3'. 2" . 4" - 

^ ij -O-^z/^-A'^^O : y -i? y -7= y 

if is p ^* <i y y A . 

2) 1, 3 - - N --<y 5 - 
0 - y * y ^ a-* ^ a, - 2'. 5' - O - y^ o v 
y - 6'. 4': 3" . 4"- N . 0 - a a,*-* 
- 2" - Q ;y/>( a* y y ^ -**f y y B . 

3) 1, 3 - & - N - -<y 5 - 0 - * * y 
XA,*-A-- 2 / . 3'- 0 - o -x^-y- ijfy- 6'. 
4'; 3*. 4* - y - N . 0 - i} - 2? - 0 - 

4) 1, 4 2*- H 1 - M - -<y^** •y'* 

— a- - 4'. 6' - 0 - y ^ a 
*'/'Jfy- 2^- -o-y-f ^ - 3" . 4* - N , 0 - 
a Astfv * yy X» . 

5) 1. 3, 2 / - h U - N -Ky5?A**'/*A.#i/U- 
5 - O - > * y ^ a-^ — a- - 4 / . 6'-0-y^a^ 
*yiJfv-2 < '-0 -~iy>M a- - 3 fl . 4 ff - N . 
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— a,- 5-0 - / * s n,fc — A*— 3', 4' - 0 — : 
O - -h fi> — A* - $a^fc-$j'j<t J I -2 OA . 

- a- - 5 - O - > ^^^>u^^a. - 3'. 4' - O - -< 
^ ^ U ^ v - 2"- .0 - -O'jM a- - 3" . 4" - W. 
O - a? -a* J I -2UB . 

8) 1, 3. 6'.5"- -N -'O-^Aot**'** 

** — " 5--0 - / f IS ZX. J\s fa — As — 5 - O - / 

* - 3', 4'; 4". 6" - v> - O / 

'Jf/- 2"- O --^y^ A.7>^>f , 

») 1. 3. 2\ 6'. 5" — * ^ * - N 

tf—A,- 5 - O - ^ p >- x a- jfc - ^ _ 4', 2" - - 

10) 1, 3. 6'. 3" - 7- h 7 - N -^a-***'*^* 

— a* - 5 - O - y ?^x.as& — a, - 2*.y ; 4" ,6" 

- v^ - O - y 'J r y - 4\2" - - 0 - <<~s*S 
^*t7^yyA 1, 3.6',5 fl -7h7- 
N - ast£— a> - 5 - o - > >t 
a-* = a,-5' # 4' ; 4*. 6"- 0 --cv^Ut* 
^ - 2'. 2*- 0 --^^✓^ A^fji-^ <j/yA i 



5 -xf-0i^SG - 4 18 . 
5 - ^ f-te«J I -20 A . 
5 -^f-Ct^^S[«ri-2 0B . 

tit&R : (D»Q eJ r*. : 5.1 lid,. J« 

4H* . \* -tf ) ; 5.1 3 (i.J = 5Hz . V -H ) ; 

2.62CN-M* ) ; 1,20 (rf.J-Hz .C ff -CH») ; 

1.20* (C« . -CH» ) 

CMR : i D * O . di o*,r*f. ) : 1 0 2 (C i ); 
96.4 (C %" ) ; 85.8 #8 0.5>i/> * ( C 4 ^ 

5 - * fc^* -f yyB . 

5 - it*^^^r>f yyA , 

5 - x - 3'. 4' ~ y^**fis?2l-'*'[ >^B . 



^52-2 44 («0j 

*r _ /u - 5 _ 0 _ j * ^^^^-^ _ 2" -Q _ ^ 
S A a- - 4" . 6" - Q - w x) - 3'.4'- * 

5 - x ^y^f^r 4 -y >> ^ m 
5 - jc ey^fi -y^B , 

5 -xtT^x^-f yyXi . 

^ *6 gj 11 

5 - xtryyr-f 1 - N - 7**^- 5 - ^ ^ 

a . 5 - ^ g g y 2 < ->^^ 

1.2f OU^.^-f h ^ .- N - -<y. ^ a- * * 

V'/JA^jK^A' - 5 -0 - > *ZS*A, 1 fr-A' - 2" - 

O 4 a, - 3" . 4 a - 1* . O - = a, is ;/ 

~* <i •> * BL& 1. Q 9 (O^ h 5 - n - f.f- a-tx* 

KtC^^D U^i« 120CT16 asna AD/fe «^ 

*^t*fi7t««$^ lU.i'-f h7-N 

^v/u^^^aA-;* — a— 5 - x. tT - o - T 

-b^-A- - 2^-0 - y y < a, - 5" . 4^- N . O - 
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ml<r>*t ******* y VVC&imisito 2 9 <D* 

1 00C*C2 4t*sr8floj& U/fco Sfofi'S^*^** 
L, 8 0»<O7^<-H h IRC-50<H+)fc«j5 

*<fcL*i£* 1 0N7k«^7y*^C ATS 

^ 2 : 1 : i<D^aa&/vA : > * y — a- : 

1 0 N TfcflMt T x^^«> Agfi|*OTIlT<g«IU 



«D9 17352-2 44 (4*0 
<^*aa£*:#*Q 1 3 5 - 1 3 8 C ( ) • 

C<* }£ 6 +187.5(D«0).^a^'<^UU) + 
»/. 447 . ( M + 1 )+ */• 448. 
tytf^oO'tt */« 160. 127 0 

»/« 191 . 173. 163. 
1 4 5o 

•^^y*a-f KIM */• 3 17. 289. 271 
m /t 350. 322. 304 

PMtf ( d )D 2 o ; 



5.14 


«i • J = 2.5H* 


1' 


-H 


5.0 7 


4 . J = 4.0Hi 


i* 


- H 


4.8 9 




4' 


-H 


4.3 7 




5- 


H 


i9 4 


. J = 1Z5Hz 


5" 


e -H 


3.7 7 




2" 





3,39 .J=U0Hz 5*> -H 

3,2 1 (2H>j£tA*jfi 6' -H 

2.6 5 ^ ,J=11Hz 3" -H 

2.5 2 4M& y-N-CH» 

1.2 3 4 r -C-CHi 
CMR(Dt O ) ; 

PPM:*150.3. 1 02.6 . 97.1 <2C). 8 S8 . 
8 a9 . 7 3l3 • 7 a3 . 69.7 . 6 d5 . 
6 4.0. 4ai . 4 7.2 . 4 7.1 . 4 3.2 . 
3 7.7. 3 6.4 . 2 5.6 . 2 2^. 
B. 1 - N - j.^*,- 5-^ KT^y -y>f >^ 
(i) &&t-r&*M** -trt-ht, 1 - N - 

a. - 1. 3k 2\ 6' - ^" h 9 - N z ^s * A* * ^ a* 

^ a, - 5 - O- ^^x^^ufc-yu - 2* - 0 i 

~s / 4 - 5" . A" - N . O - A/urffi^-yy^'f 



J"*"**** 1 —4 O^ScKfeOT 1 - N - 

^-p^T-t^ — h 1 - N - X a* - 

1, 3^ 2".6'- ^ h 7 - N i y a- ^ # v A /u*f ^ 

a- - 5 - > * x * a- jfc — a> - 2"- 0 ix/^f ^ 

- 5" .4"- N . 0 - ^/UTK-A-v^y-^^f yyt 
1 2 0 C-C 1 6t$r«IU&*£ U/fco #feixfc5-^fc* 
-O-r-fc^-h SliSttfeiRffift 1 1 - A(UKB 

<K5*i?t^srcii)#«u 1 1 - 

««tiaiUJt», _t&<o& * * f ^ * ^ <i 
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1 2 2 C ( & M ) , -rxx^/> h>i.(M) + 

475 . ( M + 1 )+ »/• 476 . 

*^t7*p^K® *V« 160. 127. 

1 — r 
5 - at fx 

*/• 219. 201. 191. 
175. 

*V« 345 . 517. 299. 
*/« 578. 350. 32 2. 

PMH(<> )D*0; 



5.1 4 


. J = 2.5Hz 


1' -H 


5.0 0 


i.J = 4.1H2 


1" - H 


4.9 




4" -H 


4.5 8 
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aeniSlnosa)) U-Cffi<iiH* &nb«S(C 



4#0S ^52-2 44 (7® 
1 - N - 7 ***mi*f* y 1 1 - N - 
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(5) f ^*^A7'y KiO^fiJ^f h 77^^ 

v * - t> a T ^ ^ y 3i_ h <D T?r/*: 

f* h 7 — t» - -/f-f-Ty^z — V A X -fe 7" — h T 



ft 2 J£ * rt:*±Jb ^(5)^(6)© l^-f *t^»«:ffi<lt<Z>^i6 0 
18) X,' * > ? y 3* ^ i|i - a- * + ^ "C ii^ftff^ 
©tt*§& 2^-4 ^.tt-h(E(5) — (7)0^i"tt^>ce«t 

fc n * 4* fff gi * © « 0 31 2 J9S * * tt -fc 82 ( 5) - < 8) 
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oa -cH a Y^^i^-^-c **-fcKtti)te«©^ffio 
s^tift* fcfc*s*x iiaKrit^^FB^w^©^^ 



- rtW^-f 4 K1! ****** 13 - *T ^ ») Y-~&*K*<rfZR 



tsttf **©#*T-e**£. -**n**fc:T^ us -CH 2 Y*^^^wr«>^±ea7)fe«t©^.o 

Y' - CHO 



-rtL^.6c&«©^^o 



»^H&« j (5£*\ Y' ft 4#i*ffi *©©ffl 1 . 2*>Xtf3©^ 



0© -y^^y^R**^^^. s£N-C3?*>£ 

~isoiA-r*L*KM©*«. . M^M^^ETtMU ***** 
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T Y ? -T a>* a,7 zs ^ =. v ±*,-r y fr? iMi 

9 ftM* ^7k*<kfe-r *>*_L«easi-e3©v^ 

W 1 - 7 * h 'J7^^n/ f ^^^^^ 
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- G9 © *t 25 * K 12 *2 © 75 ft Q 
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C» «tt© 1 - T $ ✓ J£#7^* *1t*ti* _b|gG9 

o 
ii 

HO - C - Y' 
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KO#ST ) &Efgt»©K*S*£8l2*# 
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^^fiK4«^fli«o«a 1 , 2 *>x cf 3 i^-rn*)» 

^_bK«fE«©^& 3 
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X, # f -XX A. #:>-^4-XxB. 3'. 4'- X 

7 s -x H 4 «xx B. tftSfe^^G - 5 2. fit^ 
«3®66-40B. tft*fe<80fi 66-40D. *5t3=$fc« G- 
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■s ; -* ^ ~y -s&mmfr-e. *<D2 - 7 **** * 
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$ S t K o * X T A' * N - 7 Jls 3r As 7 $ y K 
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y ^ ^ -rr >f .X ^ X 2 , h^7^>f->v. -<a^^t^^ 
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-418, ^^^!SJI-20A, ta^%>» JI-20B 
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^ij&az7^«i««: 7 m ■* -co 0**®^*% u N a»^>. 

* 4, y x Y V 7 * $ y mx *> Z> y * 4 -y y * . 
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NH 2 




X 0 



r ^ * a-, t kp*^7^*^, T^yr^* 

* y T *s * n** N-Ta-4t;uT$ y * K n * T 



^UtXttK K«J*'/tl)io D "C g| *? c* ix £ 
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-t 1 :^ F352-244 (31) 

«* ff * * ,7> ^ iW * 6 M k *t «s U » * *t*$<E $1<F>% 
5 a >i iE & tf> * ^ * <?> ^ 1 5 '3 *t *t Jf; U * 
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iC^S, T ^ , 7 As — A* p \s * u T * A" , 
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